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3HflO- H 3KTOnAPA3HTLI KAK (DAKTOPBI H3MEHHHBOCTH 
PEAKUHH ITMOPAJILHOrO HMMYHHTETA KPACHLIX nOJIEBOK 
(CLETHRIONOMYS RUTILUS) B nPHPOflHOH nonYJIRUHH 

© A. K. floSpoTBopcKHH, M. II. Moihkhh, A. H. HenyjiHH, 

B. B. IlaHOB, B. B. Max 

Ha ocHOBaHHH naTHJieTHHx hccji eaoBaHHH nonyjiauHH xpacHOH nojieBKH Clethrio- 
nomys ruthilus Ha tore 3ana;tHOH CnGnpn npHBeAeHbi AaHHbie o ce30HH0H ^HHaMHxe 
3apa)KeHHOCTH flByMa ^OMHHHpyiomHMH BH^aMH napa3HTOB (uecTO^OH Hymenolepis 
horridci h npeHMarHHajibHbiMH <£a3aMH HKeoaoBoro xnema Ixodes persulcatus) h hx 
pacnpe,aejieHHH no pa3JiHHHbiM xteMorpacJjHHecxHM rpynnaM xo3HHHa. 

npOBe,aeHa oueHxa ryMOpajibHoro HMMyHHoro OTBeTa nojieBOx (xojihhcctbo aHTH- 
Tejioo6pa3yiomHx xneTox cejie3eHxn) Ha BBeaeHwe sphtpouhtob GapaHa. BbiaBjieHO, 
hto napa3HTHpOBaHHe H. horrida BeaeT k 3HaHHMOMy chhxcchhio HMMyHopeaKTHBHOCTH 
xo3aeB-cerojieTOK, He ynacTByiomHx b pa3MHOxceHHH. Y nojieBOx Bcex B03pacTHbix 
rpynn, Ha KOTopbix b momcht OTJiOBa napa3HTHpoBajin xjiemn I. persulcatus , BbiaBJieHa 
AOCTOBepHaa axTHBauna HMMyHHoro OTBeTa no cpaBHeHHio c He3apa>xeHHbiMH xo3ae- 
BaMH. 


HMMyHHbie peaKUHH wrpaiOT BaxcHyio pojib bo B3aHMOOTHOineHHax no3BOHOHHbix 
xcHBOTHbix h hx napa3HTOB (EajianiOB, 1982; Cox, 1982; Xojimc, 1988). Bee Gojibine 

nOATBepXCAeHHH HaXOflHT TOHKa 3peHH5I, HTO HMMyHHTeT X03aeB HBJlfleTCfl o^hhm H3 
Beaymnx cjjaxTopOB, onpe^ejiaiomHx ypOBeHb hhcjichhocth h xapaxTep pacnpeaejieHHfl 
Tex hjih HHbix napa3HTOB b nonynauHflx xo35ieB (Berding e. a., 1987; Anderson, 1994). 

Tax, nonoBbie h B03pacTHbie pa3JiHHH5i 3apa>xeHHOCTH xcHBOTHbix b npnpoflHbix 
nonyjiauHax napa3HTaMH nacTO TpaxTyiOTca xa k cjieflCTBHe HeoflHHaxoBon ycTOHHHBOC- 
th x 3apaxceHHK) npeflCTaBHTejien onpe^eneHHbix AeMorpacjjHHecxHx rpynn (Folstad 
e. a., 1989; Haukisalmi e. a., 1995; Zuk e. a., 1996). H3MeHeHHa HMMyHHTeTa 
paccMaTpHBaiOTca xax o^Ha H3 npHHHH ce30HHbix h MHorojieTHHX xojieGaHHH 3apa- 
xceHHOCTH nonyjiauHH xcHBOTHbix napa3HTaMH h B03GyaHTejiaMH HHc})exuHH (Cook, Beer, 
1958; Andrews e. a., 1972; Geller, Christian, 1982; Bradley e. a., 1988). BMecTe c 
TeM npejjnojioxeHHfl o pojiH HMMyHHbix peaxunn b perynauHH 3apaxeHHOCTH napa3H- 
TaMH 6a3HpyiOTca maBHbiM o6pa30M Ha pe3yjibTaTax JiaGopaTopHbix sxcnepHMeHTOB 
hjih xocBeHHbix oueHxax HMMyHHTeTa ahxhx >XHBOTHbix. ripaMoe onpejjejieHHe 3amHT- 
Hbix peaxuHH Hcnojib3yeTca b nonyjiaunoHHbix hccji eaoBaHHax napa3HTO-xo3HHHHbix 
OTHOineHHH xpaHHe pejjxo (McGowan e. a., 1980). 

C flpyrOH CTOpOHbl, H3BeCTHO, HTO napa3HTbI CnOCOGHbl MO,aHC|)HUHpOBaTb HMMyHHbie 
peaxuHH 3apa>xeHHbix *HBOTHbix ana toto, HToGbi oGecneHHTb ycneujHoe npoaojDxeHHe 
CBoero )XH3HeHHoro unxjia. FIoxtaBJieHHe HMMyHHbix peaxuHH xo3aeB xopomo h3bcctho 
juia TxaHeBbix h xHineHHbix rejibMHHTOB (Ulyjibu, TB03AeB, 1976). AHanorHHHbie 
HMMyHOMOxtyjinpyioiUHe 3<f)c})exTbi BbiaBJieHbi h y HjieHHCT0H0rnx-3XT0napa3HT0B, b 
nacTHOCTH HxcoAOBbix xjiemen (Ribero, 1989; Wikel, Ramachandra, 1992). 

HecMOTpa Ha to hto Bonpoc o bjihhhhh napa3HTOB Ha CTpyxTypy h ^HHaMHxy 
nonyjiauHH xo3aeB lunpoxo oGcyxcaaeTca b sxojiornHecxoH jiHTepaType (Anderson, 
1979; Dobson, Hudson, 1986; Gregory, Keymer, 1987; Scott, Dobson, 1989), 
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npHMeHHTejibHo k mcjikhm MJieKonHTaiomHM uaHHbie o bjihhhhh napa3HTOB Ha npn- 
cnoco6jieHHocTb h BbDKHBaeMOCTb hx xo35ieB BecbMa HeMHoroHHCjieHHbi h 3anacTyio 
npoTHBopeHHBbi. B p$me cjiynaeB BbiflBjieHa CB5i3b Mopcjjocj3H3HOJiorHHecKHX xapaKTe- 
Phcthk xo3^eB b 3aBHCHMOCTH ot 3apaxeHHOCTH rejibMHHTaMH (Wiger, 1977; TajiaK- 
thohob, KoBajibHyx, 1996) hjih nopaxceHHOCTH hkcouobbimh KjiemaMH (OxyiiOBa, 
ApHCTOBa, 1973). npeunpHHHMajincb Taxxe nonbiTKH oueHHTb noKa3aTejiH CMepTHOCTH 
3BepbKOB B 3aBHCHMOCTH OT ypOBHfl HX HHBa3HpOBaHHOCTH 3KTO- HJIH 3HUOnapa3HTaMH 

(Lechmann, 1992; Haukisalmi e. a., 1994). 

Ha npHMepe 3anauH0CH6HpcKHX nonyjiauHH nojieBOK poua Clethrionomys 6buio 
noKa3aHo, hto peaxunn ryMopajibHoro HMMyHHTeTa 3axoHOMepHbiM o6pa30M H3MeH5i- 
IOTC5I B 3aBHCHMOCTH OT reHepaTHBHOrO C0CT05IHHH 3BepbKOB, CC30Ha H c{3a3bl UHKJia 

HHCjieHHocTH (Mouikhh h ap-, 1995; Moshkin e. a., 1997). 3axoHOMepeH Bonpoc o 

TOM, BXOU5IT JIH MaCCOBbie BH£bI napa3HTOB B HHCJIO <f)aKTOpOB, BJ1H5HOLUHX Ha 
HMMyHOpeaKTHBHOCTb nojieBOK. 

B HacTo^men pa6oTe H3yneHO bjihhhhc cnoHTaHHOH HHBa3HpoBaHHOCTH Hymenolepis 
horrida (Linstow) (Cestoda, Hymenolipedidae) h Ixodes persulcatus Schulze (Acari, 
Ixodidae), napa 3 HTaMH-uoMHHaHTaMH xpacHOH nojieBKH Clethrionomys rutilus Pallas, 
Ha H 3 MeHHHBOCTb noxa 3 aTejieH HMMyHopeaxTHBHOCTH 3 BepbKOB H 3 npnpojiHOH nonyjiH- 
UHH. 


MATEPHAJI H METOflbl 

HccjiejiOBaHH^ npoBOunjin c 1992 no 1996 r. Ha CTbixe nou30H ceBepHOH jiecocTenn 
h no^TaoKHbix jiecoB 3anauHocH6HpcxoH paBHHHbi, Ha ynacTxe, pacnojioxceHHOM b 
30 km k lory ot r. HoBocnOnpcKa. PeryjiapHbie OTjioBbi nojieBOK npoBOUHJin c 
HCn0JIb30BaHHeM JIHHHH XCHBOJIOBOK (c HaHaJia Mafl no KOHen CeHT^Op^) H JIOBHHX 
KaHaBOK (c Hanajia hioha no KOHeu aBrycTa). KpoMe Toro, ujih ouchkh 3 apaxceHH 0 CTH 
rejibMHHTaMH b 3hmhhh nepnou nojieBOK exeMecflHHO OTjiaBjiHBajiH XHBOJiOBKaMH c 
HOflOpa no Man 1993—1994 nr. OTjioBjieHHbix 3BepbKOB noMemajin b HHjmBHuyajibHbie 
6^3eBbie MemoHKH h uocTaBjifljiH b jiaOopaTopnio. 

Cpa3y nocjie OTjioBa nacTb 3BepbKOB (okojio 50 %) nouBeprajin ocMOTpy Ha 
3KTOnapa3HTOB H reJIbMHHTOJIOrHHeCKOMy BCKpbITHK) no oOmenpHH^TblM MCTO^HKaM 
(^.MaeBa h up., 1964; HBaiuKHH h up., 1971). flpyryio nacTb nojieBOK ocMaTpHBajiH 
Ha HajiHHne npHcocaBiunxc^ jihhhhok h hhmcJd TaexHoro Kjiema, perHCTpnpoBajiH hx 
KOJinnecTBo, nocjie Hero 3BepbKOB noMemajin b BHBapHH. Hx couepxajin b CTaHuapTHbix 
njiacTHKOBbix KjieTKax uJifl jiaOopaTopHbix MbiLuen (22 x 35 x 8 cm) npn ecTecTBeHHbix 
TeMnepaType h cjxyronepnoue. flocjie 3 — 5-cyTOHHOH nepeuepxxn nojieBKaM bbouhjih 
HHTpanepHTOHeajibHO 0.5 mji 2%-hoh cycneH3HH (2 x 108 kjictok) sphtpouhtob 
OapaHa (3E). Ha 5-e cyT nocjie HMMyHH3auHH 3BepbKOB yMepmBJifljin mctouom 
UepBHKaJlbHOH UHCJlOKaUHH H OUeHHBaJIH KOJIHHeCTBO aHTHTeJ1006pa3yK)mHX KJieTOK 

(AOK) cejie3eHKH no MeTOuy KaHHHHraMa (Cunningham, 1965; Cunningham, Szenberg, 
1968). TexHHKa npoBeueHHfl TecTOB noupoOHo onncaHa b nyOjiHKauHH MouiKHHa c 
coaBT. (Moshkin e. a., 1997). nocjie oueHKH HMMyHHoro OTBeTa 3BepbKOB nouBepraJin 
reJIbMHHTOJIOrHHeCKOMy BCKpbITHK). 

n P H oueHKe reHepaTHBHoro coctohhhh nojieBOK nojioB03pejibiMH cHHTajin caMuoB 
c Maccon ceMeHHHKOB, npeBbimaiomeH 100 Mr (Hobhkob, 1991). K KaTeropun pa3- 
MHOXCaiOmHXC^ OTHOCHJIH CaMOK, HMeiOUJHX B MaTKe 3M6pHOHbI HJIH njiaueHTapHbie 
n^THa ot npeubiuymnx OepeMeHHocTen. 3HMOBaBUJHx 3BepbKOB h nojioB03pejibix 
cerojieTOK UHcJxJjepeHUHpoBajiH Ha ocHOBe oueHKH CTeneHH pa3BHTH5i xopeHHbix 3y6oB 
(KoujKHHa, 1955). 

Bcero 6buiH OTjioBjieHbi h ocMOTpeHbi Ha HajiHHne napa3HTHpyiomHX HxcouoBbix 
Kjiemeii 603 xpacHbie nojieBKH, npoBeueHO rejibMHHTOJiornHecKoe BcxpbiTHe 561 3Bepb- 
xa. ryMopajibHbiii HMMyHHbiii otbct Ha BBeueHne 3E 6bui oueHeH y 280 nojieBOK, H3 
hhx 278 6biJio npeuBapHTejibHo ocMOTpeHO Ha Hajinnne jihhhhok h hhmcJj TaexcHoro 
Kjiema, a 263 BcxpbiTbi h ocMOTpeHbi Ha Hajinnne rejibMHHTOB. 
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IlocKOJibKy pacnpeflejieHHe aHajiH3HpyeMbix noxa3aTejieH He 6buiH HopMajibHbiMH, 
CTaTHCTHHeCKHX OLjeHOX HCn0JIb30BaHbI HenapaMeTpHHeCKHe KpHTepHH (FIjioxhhc- 
xhh, 1970; Sokal, Rohlf, 1981). fljia Toro HTo6bi oueHHTb 3HanHMOCTb bjihhhhh 
napa3HTOB Ha H3MeHHHBOCTb HMMyHHoro OTBeTa nojieBOK 6bui npoBejteH £Byxc()axTOp- 
Hbifi OTcnepcHOHHbifi aHajiH3 KOJiHHecTBa AOK Ha ejtHHHuy Maccbi cejie3eHKH, bcjih- 
HHHbi KOTopbix npe^BapHTejibHo TpaHcc{)opMHpoBajiH jiorapH(|)MHpoBaHHeM. PacneTbi 
npoBO^HjiH Ha FI3BM c Hcnojib30BaHHeM CTaTHCTHnecxoro naxeTa STATISTICA 
CSS—4. 


PE3YJILTATbI 

UecTOflbi H. horrida h npeHMarHHajibHbie c£>a3bi TaexcHoro Kjiema /. persulcatus 
pacnpeflejifljiHCb b nonyjiauHH xpacHOH nojieBKH arperHpOBaHHO. Ha flojno oco6efi, y 
KOTopbix 6buio 3aperHCTpHpoBaHO 6cmbiuee, neM b cpe^HeM no nonynauHH, kojihhcctbo 
napa3HTOB, npHxo^Hjiocb 2.7 % ajih H. horrida , 8.2 h 3.2 % — juih jihhhhox h 
hhmc() /. persulcatus cootbctctbchho. AHajiH3 nacTOTHoro pacnpe^ejieHHH napa3HTOB 
(Ta6ji. 1) noKa3aji, hto 3apaxceHne 3BepbxoB oahhm H3 bhaob He bjihhct Ha BepOHTHOCTb 
6biTb 3apaxceHHbiM ,apyrHM. 3MnnpHnecxHe nacTOTbi oco6eH xo3HHHa, y KOTopbix 6biJiH 
oOHapyxceHbi ,aBa pa3Hbix napa3HTa, He OTJiHHajiHCb no xpHTepnio Xn-xBa^paT ot 
H aCTOT, KOTOpbie 6bIJIH paCCHHTaHbl HCXOAH H3 npe^nOJlOXCeHHH 06 HX He3aBHCHMOM 
pacnpejiejieHHH (BepoflTHOCTb oAHOBpeMeHHoro napa3HTHpoBaHHH jx Byx bh^ob paBHa 
npoH3Be^eHHio BCTpenaeMOCTH xaxc,aoro H3 bh^ob b nonyjiflUHH). 

3apaxceHHOCTb pa3JiHHHbix ,aeMorpac{)HHecxHx rpynn nojieBOx oueHHBajin no MaTepna- 
jiaM, o6T>eziHHeHHbiM 3a Bee rcutbi nccjieflOBaHHH. noxa3aTejiH o 6 hjihh, BCTpenaeMOCTH h 
HHT eHCHBHOCTH 3apa>xeHH5i H. horrida He pa3JiHHajiHCb b 3aBHCHMOCTH ot nona 3BepbKOB 
(Ta6ji. 2). HenojroB03pejibie oco 6 h nojieBOK 6biJin MeHee 3apaxceHbi no cpaBHeHHK) c 
nojiOB03pejibiMH nepe3HMOBaBUJHMH h cerojieTKaMH. Ho pa3JiHHHfl HH^excoB o 6 hjthh 
rejibMHHTOB ajih 3thx rpynn, oueHeHHbie no xpHTepnio MaHH—Y hthh, ObiJiH aocTOBepHbi 
JIHUJb npH 06'beflHHeHHH CaMUOB H CaMOX B OflHy BblOopxy (p < 0.05). MHTeHCHBHO 
HHBa3npoBaHHbie nojieBXH (MaxcHManbHo jxo 12 ocoOen H. horrida) 6buiH OTMeneHbi 


TaOjinua 1 

HacTOTa BCTpenaeMOCTH Hymenolepis horrida h Ixodes persulcatus b nonyjiauHH 
xpacHOH noneBKH h nacTOTa hx coBMecTHoro napa3HTHpoBaHna 
(o6T>eaHHeHHbie aaHHbie 3a 1992—1996 rr., n = 448) 

Table 1. Frequency of occurrence of Hymenolepis horrida and Ixodes persulcatus 
and frequency of their coincidence in the population of the red vole 
(data pooled from 1992—1996, n = 448) 


BhA H ch a3a pa 3 BHTHH 
napa 3 HTa 

Hhcjio 3 apa>KeHHbix 
xo 3 aeB 

HacTOTa BCTpenaeMOCTH 
(b aojuix ot eaHHHUbi) 

3 MnHpHHeCKaH 

TeopeTHnecKaa 

H. horrida 

102 

0.228 


I. persulcatus , jihhhhxh 

207 

0.462 


I. persulcatus , HHMcjDbi 

48 

0.107 


I. persulcatus , jihhhhxh coBMecTHO 

32 

0.071 

0.049 

C HHM(J)aMH 




H. horrida cobmcctho c JiHHHHxaMH 

47 

0.105 

0.105 

I. persulcatus 




H. horrida cobmcctho c HHM(J)aMH 

12 

0.027 

0.024 

/. persulcatus 




H. horrida cobmcctho c JiHHHHxaMH 

7 

0.016 

0.012 

H HHM(J)aMH I. persulcatus 





i* 
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TaGjiHua 2 

3apaxeHH0CTb pa3JiHHHbix neMorpacjDHHecKHX rpynn KpCHOH nojieBKH uecTonon 
Hymenolepis horrida (o6T>enHHeHHbie naHHbie 3a 1992—1996 rr.) 


Table 2. Some indices of infecton with the tapeworm Hymenolepis horrida 
in different demographic groups of the red vole (data pooled from 1992—1996) 


fleMorpac^HHecKaH rpyn- 
na nojieBOK 

CaMUbi 

CaMKH 

HHaeKc o6h;ihh 
M±SD 

BCTpenae- 
MOCTb, % 

HHaeKc o6hjihh 
M±SD 

BCTpenae- 
MOCTb, % 

3HMOBaHHe 

0.35 ±0.75 

21.2 

0.73 ± 2.04 

30.3 


(66) 


(66) 


Pa3MHOxaK)mHeca 

0.49 ± 1.32 

25 

0.54+1.09 

27.8 

(cerojieTKn) 

(136) 


(54) 


HenojiOB03peJibie 

0.23 + 0.51 

18.8 

0.24 ± 0.52 

20 

cerojieTKn 

(144) 


(95) 



npHMenaHHe. 3aecb h b Ta6;i. 3: b CKoGxax — hhcjio napa3HTOB. 


HCKJIIOHHTeJlbHO CpeflH yHaCTBytOLUHX B pa3MHOXCeHHH 3BepbKOB. y Hepa3MHOXCaK>mHXCfl 
ceroneTOK MaxcnMajibHoe hhcjio napa3HTOB b o^hom xo3hhhc He npeBbiuiajio 2. 

B npoTHBonojioxcHOCTb ynoMHHyTOMy Bbiuie Bnay juih nopaxceHHOCTH jiHHHHKaMH h 
HHM(J) aMH /. persulcatus 6bura xapaKTepHa xoporno BbipaxceHHaa 3aBHCHMOCTb ot nojia h 
B 03pacTa 3BepbKOB (Ta6ji. 3). Y penpoayKTHBHO aKTHBHbix xpacHbix nojieBOK nojtaBjiaio- 
mee 6ojibiiiHHCTBO noKa3aTejieH 3apax<eHHOCTH JiHHHHKaMH h HHM^aMH TaeacHoro Kjiema 
5buio jtocTOBepHO Bbiuie y caMuoB, neM y caMOK. AHajiH3 c Hcnojib30BaHHeM KpHTepna 
Kpacxejia—Bajuinca noKa3aji, hto y caMuoB aocTOBepHO B03pacTajiH HHjjeKCbi o6hjihh 
J 1HHHHOK H HHMCj) OT Hen0J10B03peJlbIX CerOJieTOK K nepe3HMOBaBUIHM 3BepbKaM (p < 
0.001). y caMOK B03paCT X035IHHa 6bIJl 3HaHHM JIHLLIb j\j\h HHjtexca oOhjiha HHMC}) (p < 

Ta6jinua 3 

3apa>KeHHOCTb pa3JiHHHbix neMorpac|)HHecKHx rpynn xpacHOH noneBKH npenMarHHanbHbiMH 
(j)a3aMH KJiema Ixodes persulcatus (oObeaHHeHHbie aaHHbie 3a 1992—1996 r.) 


Table 3. Some indices of infection with the tick Ixodes perculcatus in different 
demographic groups of the red vole (data pooled from 1992—1996) 


XJeMorpachHHecKaH 

rpynna nojieBOK 

<t>a3a pa3BHTHH 
yjiemen 

CaMUbi 

CaMKH 

HHUeKC 

o6hjihh M ± SD 

BCTpenae- 
MOCTb, % 

HHaeKC 

o6hjihh M ± SD 

BCTpenae- 
MOCTb, % 

3HMOBaHHe 

JIhhhhkh 

5.5 ±9 

71.7 +++ 

1.4 ±2.7 

41.2 



(99)*** 


(85) 



HHM(J)bI 

0.6 ± 1.2 

30.3 + 

0.2 ±0.5 

16.5 



(99) 


(85) 


Pa3MHO)KaK)mHeca 

JIhhhhkh 

3.6 ±5.76 

66.2 +++ 

1 ± 1.09 

37.7 

cerojieTKn 


(133)*** 


(53) 



HHM(J)bI 

0.2 ±0.8 

15 

0.1 ±0.5 

9.4 



(133) 


(53) 


HenojiOB03peJibie 

JIhhhhkh 

0.8+ 1.9 

24.3 

1.6 ±6.1 

27.8 

cerojieTKH 


(136) 


(97) 



HHM(J)bI 

0.04 + 0.2 

3.7 

0.04 ± 0.2 

4.1 



(136) 


(97) 



npHMenaHHe. flocTOBepHocTb pa3JiHHHH MOKAy caMuaMH h caMKaMw: *** — p < 0.001 (KpHTepHH 
MaHH— Yhthh); + — p < 0.05; +++ — p < 0.001 (KpHTepHH xn-KBaapaT). 
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Phc. 1. Ce30HHbie H3MeHeHH5i 3apa>KeHHOCTH nonyji^UHH KpacHbix nojieBOK uecTOjton 
Hymenolepis horrida , JiHHHHKaMH h HHMcJjaMH Kjiema Ixodes persulcatus. 

A — nojieBKH pa3MHOJKaiomHecH, E — HenojiOB03pejibie; no och opxiHHaT — Mecaubi; 1 — Hyme¬ 
nolepis horrida ; 2 — jihhhhkh Ixodes persulcatus ; 3 — HHM$bi Ixodes persulcatus. 

Fig. 1. Seasonal variations of infection with the tapeworm Hymenolepis horrida , and 
larvae and nymphs of the tick Ixodes persulcatus in the of the red vole population. 


0.05). Kax h fljifl H. horrida , noKa3aTejm 3apa*eHHOCTH nepe3HMOBaBmnx 3BepbKOB h 
pa3MHOxcaiomHxc5i ceroneTOK KJiemaMH /. persulcatus 6bum npaKTHnecKH ommaKOBbiMH. 

Cyjjfl no HMeiomHMca nyOjiHKauHAM, b 3hmhhh nepnojt JiecHbie nojieBKH He 
3apaxceHbi H. horrida , Hanajio noflBjieHHfl nepBbix 3apaxceHHbix oco6en npn6jiH3HTejibHO 
coBnajtaeT c HacTynjieHHeM Tennoro ce30Ha (MepxymeBa, 1963; CypxoB, 1974). HaM 
Taxxce He ynajiocb o6Hapyx<HTb stot bhjx y 38 KpacHbix nojieBOK, OTjiOBJieHHbix h 
BCKpbiTbix 3a nepnon c KOHua HoaOpfl no KOHeu, Maa. y nojieBOK, ynacTByiomHx b 
pa3MHOxceHHH, HHnexc oOhjihh H. horrida pe3KO B03pacTaji b HiOHe, a 3aTeM b TeneHne 
Bcero jieTHero ce30Ha npaKTHnecKH He H3MeH5ijiC5i (H = 15.3, p < 0.01, KpHTepHH 
Kpacxejia— Bajuinca). 3apa>xeHHbie HenojiOB03pejibie ceroneTKH HannHajin nonajtaTbca 
Taxxce b HiOHe, ho ce30HHbin pocT oGhjiha rejibMHHTOB b 3toh rpynne xo35ieB 6bui 
CTaTHCTHHeCKH HejtOCTOBepHblM (pwc. 1). 

B pa3MHOxcaK>meHC5i nacTH nonyjiauHH KpacHOH nojieBKH BCTpenaeMOCTb H. horrida 
nocTeneHHO HapacTajia ot Maa k ceHTflGpio, b Hanajie h KOHLte JieTHero ce30Ha 
noKa3aTejiH jjocTOBepHO pa3JiHHaiOTC5i no KpHTepnio xn-KBanpaT (p < 0.05). BcTpena- 
eMOCTb re;ibMHHTa y HenojiOB03pejibix cerojieTOK 6buia nocTOBepHO Hnxce bo Bee MecflUbi 
(p < 0.05), 3a HCKjnoneHHeM hiojia. HannHaa c hiojia y HenojiOB03pejibix nojieBOK 
noKa3aTejiH BCTpenaeMOCTH ocTaBajincb HeH3MeHeHHbiMH Ha npoTflxceHHH Bcero JieTHero 
ce30Ha. nojtaBjiaiomee GojibiiiHHCTBO (12 H3 16) rnnepHHBa3HpOBaHHbix nojiOB03pejibix 
3BepbKOB, 3apaxceHHbix Gojiee neM jtByMa ocoGamh rejibMHHTa, 6buio otjiobjicho b HiOHe 
h Hiojie. 

Xojt Ce30HHbIX H3MeHeHHH nOpaXCeHHOCTH KpacHbix nojieBOK JiHHHHKaMH h hh- 
M^aMH TaexcHoro KJiema (pnc. 1) He HMeji npHHUHnnajibHbix otjihhhh ot KapTHHbi, 
onHcaHHOH b jiHTepaType (EaGeHKO, 1985). JXnn noKa3aTejien nopaxceHHOCTH 3Bepb- 

KOB JiHHHHKaMH H HHMCfjaMH GbIJIH XapaKTepHbl Ce30HHbie MaKCHMyMbI B Mae-HiOHe 

h nocTeneHHoe hx CHHxceHne k KOHLty jieTa. B nacTHOCTH, jyisi nojiOB03pejibix 
nojieBOK CTaTHCTHHeCKH JtOCTOBepHbIMH 6bIJlH Ce30HHbie H3MeHeHH51 HHJteKCOB o6h- 
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Ta6jinua 4 

KoBapnauHOHHbiH aHajiH3 bjihahha 3apaxceHHOCTH napa3HTaMH Ha H3MeHHHBOCTb ryMopanbHoro 
HMMyHHoro OTBeTa KpacHbix nojieBOK (kojihhcctbo AOK Ha 1 Mr Maccbi cejie3eHKH 
Jiorapn^MHpoBaHO h ueHTpnpoBaHO no ronaM h MecauaM OTJiOBa) 


Table 4. Analysis of covariance immune response in red voles in respect to the occurrence 
of parasites (the numbers of antibody-forming cells per 1 mg of spleen are logarithmically 
transformed and centered with the reference to month and year of capture) 


OaKTop 

Hhcjio 

CTeneHen 

CBOOOflbl 

CyMMa 

KBaapaTOB 

3HaneHHe 

F-KpHTepHH 

ypOBeHb 

3HaHHMOCTH 

KoBapnaTa (penpoayKTHBHoe 

1 

0.88 

7.4 

< 0.01 

COCTOflHHe) 





nopaxeHHOCTb JlHHHHKaMH 

1 

1.39 

11.56 

< 0.001 

h HHM(|)aMH 7. persulcatus 





3apaxceHHOCTb 77. horrida (3) 

1 

0.27 

2.29 

0.13 

B3anMoaeHCTBHe nX3 

1 

0.01 

0.09 

0.76 

OcTaTOHHaji flwcnepcHfl 

253 

0.16 



06maa nncnepcna 

257 

40.19 




JIHfl jihhhhok (H = 44.6, p <0.001) h hhmcJ) (H = 33.1, p <0.001). He- 

nojiOB03pejibix cercxneTOK aocTOBepHO H3MeH5mcfl no ce30Hy Jimub noKa3aTejib o6h- 
jiHfl hhmcJ) (H = 9, p < 0.05, KpHTepn^ KpacKena—BamiHca). 

Kax 6biJio noKa3aHO paHee, ojihoh h3 Be^ymnx xapaKTepncTHK, oOycjiOBJiHBaiomHX 
HHJtHBHJtyaJIbHyiO H3MeHHHBOCTb TyMOpajIbHOrO HMMyHHoro OTBeTa KpacHbix nojieBOK Ha 
aHTnreHHoe B03jteHCTBne, ABjiaeTCfl hx reHepaTHBHoe cocTOAHne (Moiukhh h jtp., 1995; 
Moshkin e. a., 1997). B cba3h c 3thm npn aHajiH3e bjihahha 3apa*eHHOCTH nojieBOK 
77. horrida w I. persulcatus Ha H3MeHHHBOCTb HMMyHOpeaKTHBHOCTH 3BepbKOB 6biJio 
yHTeHO BjiH^Hne 3Toro c}}aKTopa, B3flToro b KanecTBe KOBapnaTbi. C ueribio mhhhmh- 
3aUHH BJIHflHHfl BpeMeHHOH H3MeHHHBOCTH HMMyHHOrO OTBeTa nOJieBOK BblOopKH 3a 
Ka^biH Mecau OTJiOBa Obuin ueHTpnpoBaHbi. Pe3yjibTaTbi noKa3ajiH, hto nopaxceHHOCTb 



Phc. 2. ryMopajibHbiH HMMyHHbin OTBeT Ha BBe^eHHe 3B (AOK Ha 1 Mr Maccbi 
cejie3eHKn) y pa3MHO>KaK)mHxca (7) h HenojiOB03pejibix (2) KpacHbix nojieBOK, 
3apaxceHHbix (3amTpHXOBaHHbie cmnOubi) h He 3apaxceHHbix napa3HTaMH (cBeTJibie 

CTOJlOubl). 

/ — Hymenolepis horrida ; II — Ixodes persulcatus\ 3Be3AOHKH — AOCTOBepHbie pa3JiHHHH no KpHTepmo 
MaHH —Yhthh (p < 0.05); HHCJia y ocHOBaHHH ctojiOuob — o6i>eM BbiOopox. 

Fig. 2. Humoral immune response to sheep red blood cells (antibody-forming cells 
per 1 mg of spleen) in breeding (7) and immature (2) red voles infested (coloured 
bars) and non-infested (blank bars) with parasites. Significant difference by Mann— 
Withney U-test (p < 0.05) indicated by asterisks, number of individuals tested given 

at the bottom of bars. 
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3BepbK0B I. persulcatus 0Ka3biBajia 3HanHMoe BJiHHHHe Ha H3MeHHHB0CTb ryMopajibHoro 
HMMyHHoro OTBeTa Ha BBe^eHHe 3E (Ta6ji. 4). Cjie^yeT nojpiepxHyTb, hto sto BJiHHHHe 
COXpaHHJIOCb npH CHHTHH 3(})(})eXTOB, CBH3aHHbIX C reHepaTHBHbIM COCTOHHHeM nOJieBOK. 
BjiHHHHe 3apaxceHHOCTH H. horrida 6biJio CTaTHCTHnecxn He^ocTOBepHbiM. 

B uejioM 3apaxceHHe H. horrida Bejio k CHHxceHHio HMMyHopeaKTHBHOCTH nOJieBOK. 
Ho juih yqacTByiomHx b pa3MHOxceHHH 3BepbKOB pa3JiHHHH Mexc^y cpe^HHMH noxa3a- 
TejiHMH fljia 3apaxceHHbix h He3apaxceHHbix oco6en, oueHeHHbie no KpHTepnio MaHH— 
Yhthh, He 6biJin flocTOBepHbiMH (pnc. 2). fljiH 3Toro BH^a napa3HTa npocjiexcHBaeTca 
cjiaOaa, ho CTaTHCTHnecxn aocTOBepHaa OTpnuaTejibHaH CBH3b Mexc^y BeJiHHHHOH 
HMMyHHoro OTBeTa h CTeneHbio 3apaxceHHOCTH oco6en xo3HHHa. 3HaneHHe paHroBoro 
K03({)(})HUHeHTa KoppenHUHH CnnpMeHa 6biJio paBHO -0.12 (p < 0.05, n 263). 

BjiHHHHe nopaxceHHOCTH 3BepbKOB JiHHHHKaMH h HHM(J)aMH /. persulcatus Ha HM- 
MyHopeaKTHBHOCTb nOJieBOK 6buio hhmm. Kax penpoxiyxTHBHo axTHBHaa nacTb nony- 
jihuhh, Tax h He ynacTByiouiHe b pa3MHoaceHHH cerojieTXH xapaxTepH30BaJincb 6oJiee 
BbicoxHMH cpe^HHMH noxa3aTejiHMH HMMyHopeaxTHBHocTH 3apaxceHHbix oco6en no 
cpaBHeHHK) co 3BepbxaMH, Ha xoTopbix He 6biJio oTMeneHO napa3HTnpoBaHHe xjiemen 
(pHC. 2). fljIH TOTO HTo6bI OUeHHTb, 3aBHCHT J1H H3MeHeHHH HMMyHOpeaXTHBHOCTH OT 
xojinqecTBa napa3HTHpoBaBiiiHX xjiemen, 6bui ncnojib30BaH cnoco6 o6i>ejiHHeHH5i jih- 
HHHOX H HHM(|) B OflHy BblOopxy, npeflJIOXCeHHblH OxyJIOBOH H ApHCTOBOH (1973). ripn 
3TOM HCXOflHJIH H3 flOnymeHHfl, HTO CTeneHb cf)H3HOJIOrHHeCXOrO B03fleHCTBHH xaxcaon 
H3 cf)a3 Ha opraHH3M xo3HHHa nponopunoHajibHa o6T>eMy xpoBH, nomomaeMOH bo BpeMH 
nnTaHHH. Flocxojibxy ajih hhmc|) TaexcHoro xjieuxa oh npH6jiH3HTejibHO b 6 pa3 6oJibuie, 
HCM flJIfl JIHHHHOX (BaJiaUIOB, 1964), MbI flo6aBJI5UIH XOJIHHeCTBO HHMCj) C 3THM 
xo3(J)(J)HUHeHTOM x xojinnecTBy jihhhhox. Kax h b cjiynae H. horrida , xoppejiauna 
6biJia cjiaOon, ho aocTOBepHOH h nojioxcHTejibHon (r = 0.14, p < 0.05, n 278). 

OECy>KjIEHHE 

HecMOTpa Ha Bee pa3JiHHHH b a^anTaunax x napa3HTH3My, xapaxTepe pacnpe^eJieHHH 
rt ce30HHOH OTHaMHxe H. horrida h /. persulcatus , b hx B3aHMOOTHomeHHHX c xpacHon 
nojieBxon BbiHBJiaioTCH cxo^Hbie nepTbi: Gojibmaa nacTb «napa3HTapHOH Harpy3xn» 
npnxoOTTCH Ha penpoayxTHBHO axTHBHyio nacTb nonyjiauHH xo3HHHa. 3 to nacTO 
OTMenajiocb xax juifl rejibMHHTOB, Tax h rjm HJieHHCTOHorHX-3XTonapa3HTOB MeJixnx 
rpbnyHOB (Cook, Beer, 1958; ApncTOBa, 1977; Haukisalmi e. a., 1995). 

3apaxceHHOCTb pa3JiHHHbix aeMorpa^HHecxnx rpynn xo3aeB onpe^ejiaeTca mnpoxHM 
xpyroM cf)axTopoB: TeppnTopnajibHbiM noBe^eHHeM, axTHBHOCTbio, pa3MepaMH Tejia, 
pe3HCTeHTHOCTbio h mh. ,ap. fljiH xaxc^oro xoHxpeTHoro napa3HTa Ha6op h nepapxna 
c{)axTopoB 6yayT cneuHcj^HHHbiMH. OrnacTH 6oJiee HHTeHCHBHaa 3apaxceHHOCTb nojioB03- 
pejibix xpacHbix noneBox MoxceT 6biTb o6ycjioBJieHa h TeM, hto y 3BepbxoB, BCTynaiOHXHX 
b pa3MHoxceHHe, CHHXcaiOTCH noxa3aTejin HMMyHHTeTa (Mouixhh h jx p., 1995; Moshkin 
e. a., 1997). C apyroii CTopoHbi, y Hepa3MHoxcaiomHXCfl MOJioflbix 3BepbxoB HMMyHO- 
peaxTHBHOCTb Bbirne, a 3apaxceHH0CTb napa3HTaMH Hnxce. rio-BH^HMOMy, npeHMymecT- 
BeHHoe 3apaxceHne penpoayxTHBHo axTHBHbix noJieBox no3BOJifleT napa3HTaM yMeHb- 
UIHTb B03fleHCTBHe HMMyHHTeTa X03HeB H C03^aeT yCJlOBHH flJIfl ycneiimoro OCBOeHHfl 
hx nonyjiHUHH b cJieayiomeM ce30He. flaxce ecjiH 3HanHTeJibHaH nacTb pa3MH0xcai0HXHXC5i 
noJieBox BbipaOaTbiBaeT Bbicoxyio ycTOHHHBocTb x noBTopHOMy 3apaxceHHio, 3Ta rpynna 
6yneT npaxTHnecxH nojiHOCTbio sjiHMHHHpoBaHa x xoHuy jieTa. MoJioflbie 3BepbXH 
no3,UHHX reHepauHH oceHbio xoHTaxTHpyioT c napa3HTaMH 3HanHTejibHO MeHbrne h Oyayr 
BocnpHHMHHBbi x 3apaxceHHio, Korjxa BCTynHT b pa3MHOxceHHe cjieayiOHxeH BecHOH. B 
noJib3y Bbicxa3aHHoro Bbirne npeanoJioxceHHH CBHaeTejibCTByeT h xapTHHa ce30HHOH 
HHHaMHXH o6ohx BHflOB napa3HTOB. Ce30HHbie MaxcHMyMbi o6hjihh H. horrida h 
I. persulcatus npnxoflHTCH Ha HiOHb, xor^a b nonyjiflUHH npeoOjiaaaioT nepe3HMOBaBmne 
3BepbXH h pa3MHOxcaiomHec5i cerojieTXH nepBbix reHepauHH. 

BbiHBJieHHbie hbmh pa3JiHHHH ryMopajibHoro HMMyHHoro OTBeTa xpacHbix noJieBox 
Ha BBeaeHHe 3B y 3BepbxoB, He 3apaxceHHbix h 3apaxceHHbix H. horrida , corjiacyioTca 


295 



c HMeiomHMHCfl npeflCTaBJieHHHMH 06 HMMyHOJiorHHecKHX ac^eKTax B3aHMojieHCTBH5i 
rejibMHHTOB h hx xo35ieB. HMMyHocynpeccHBHoe jtencTBHe, BbiflBJieHHoe nepBOHanajibHO 
JtJifl TKaHeBbix rejibMHHTOB (LUyjibu, rB03jteB, 1976), 6buio BnocjiejtcTBHH npojjeMOHCT- 
pHpoBaHO h juia HepBeft, napa3HTHpyiomHx b npocBeTe KHHieHHHKa. B hbcthocth, 
yraeTeHMe noKa3aTejieH HMMyHHTeTa xo35iHHa, b tom HHCJie h aKTHBHOCTH B-jihm(|)o- 
Uhtob, 6buio BbiHBJieHO npH H3yneHHH napa3HTHpoBaHHH pa3JiHHHbix npejiCTaBHTejieH 
pojia Hymenolepis (AcracJibeB h jip., 1989; flByrajmeBa h jjp., 1990; van der Vorst, 
Dhout, 1990). 

H3MeHeHHH HMMyHOpeaKTHBHbIX KpaCHbIX nOJieBOK, CBH3aHHbie C napa3HTHpOBaHHeM 
jihhhhok h hhmcJ) /. persulcatus , OTJiHHajiacb ot TaxoBbix jijih H. horrida. H3BecTHO, 
hto HKCOflOBbie Kjiemn Taxxce 0Ka3biBai0T HMMyHOMOflyjiHpyiomee aencTBHe Ha opraHH3M 
xo3HHHa, KOTopoe cnocoGcTByeT ycneuiHOMy HacbimeHHio napa3HTOB. HccjiejioBaHHfl Ha 
MOpCKHX CBHHKaX nOKa3ajIH, HTO BO BpeMfl napa3HTHpOBaHHH KJienxeH nOJiaBJIHIOTCH 
MHorae HMMyHHbie peaiojHH, b tom HHCJie h (JiopMHpoBaHHe AOK, b otbct Ha BBejieHHe 
3E (Wikel, Ramachandra, 1992). B stoh padoTe OTMeneHa KpaTKOBpeMeHHOCTb 
noaaBjieHHH HMMyHHbix peaKUHH, hhcjio AOK BoccTaHaBjiHBajiocb yxce Ha 4-e cyTKH 
nOCJie OKOHHaHHH nHTaHHH napa3HTOB. C JipyrOH CTOpOHbl, H3BeCTHO, HTO aHTHreHbl 
cjnoHbi HKeojioBbix KjiemeH Bbi3biBai0T y nojieBOK pojta Clethrionomys BbipaxceHHyio 
pe3HCTeHTHOCTb k nocjiejtyiomeMy napa3HTHpoBaHHio sthx hjichhctohoihx (JlaOeuxaH, 
1990; Dizij, Kurtenbach, 1995). 

B H3ynaeMOH nonyjiflUHH xpacHbix nojieBOK ryMopajibHbin HMMyHHbiH otbct 3Bepb- 
kob, Ha KOTopbix 3a 8 — 10 cyT jjo TecTHpoBaHHH 6buio OTMeneHO napa3HTHpoBaHHe 
KjiemeH, He TOJibKO He cHnacajica, ho h, HaobopoT, cymecTBeHHo B03pacTaji. fljra Toro 
HT 06 bI BbIHCHHTb, CB5I3aHO JIH yBeJIHHeHHe HMMyHOpeaKTHBHOCTH KpaCHbIX nojieBOK c 
npeKpameHHeM cynpeccHBHoro B03jieHCTBH5i cjnoHbi KjiemeH nocjie oKOHnaHHH hx 
nHTaHHH HJIH 3T0 HecneUH(f)HHeCKHH 3(|)(|)eKT, obyCJIOBJieHHblH B03HHKH0BeHHeM pe3HC- 
TeHTHOCTH 3BepbKOB K nHTaHHK) 3THX HJieHHCTOHOrHX, HeoOxOflHMbl JtOnOJIHHTejIbHbie 
SKcnepHMeHTajibHbie nccjiejtoBaHHfl. 

TaKHM o6pa30M, Ha npHMepe nonyjiflitHH xpacHOH nojieBKH h ee jjOMHHHpyiomHx 
napa3HTOB noKa3aHO, hto nocjiejjHHe 0Ka3biBai0T 3HaHHTejibHoe bjihahhc Ha h3mchhh- 
BOCTb HMMyHOJIOrHHeCKHX XapaKTepHCTHK B npHpOJIHOH nonyjIHUHH 3THX rpbnyHOB. 
FIojiyHeHHbie pe3yjibTaTbi comacyioTCfl c npejmojioxceHHeM o tom, hto napa3HTbi 
cnocobHbi OKa3biBaTb peryjiflTopHoe B03jieHCTBHe Ha xo35ieB jtaxce npn oTcyrcTBHH 
BbipaxceHHOH naToreHHOCTH. 

PaboTa BbinojiHeHa 6jiarojiap5i nojmepxcKe Pocchhckoto c|)OH,iia cJiyHjiaMeHTajibHbix 
HccjiejioBaHHH (rpaHT 96—04—50113). 
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ENDO- AND ECTOPARASITES AS FACTORS INFLUENCING 
ON A VARIABILITY OF HUMORAL IMMUNE REACTIONS 
IN A POPULATION OF THE RED VOLE (CLETHRIONOMYS RUTILUS) 

A. K. Dobrotvorsky, M. P. Moshkin, A. I. Chechulin, V. V. Panov, V. V. Mak 
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SUMMARY 

Based on the five-year population study of red voles Clethrionomys rutilus Pallas 
in southern West Siberia, we analysed the distribution of two predominating species 
of parasites (tapeworms Hymenolepis horrida and immature instars of ticks Ixodes 
persulcatus) in different demographic groups of the host, and seasonal changes of 
their incidence in the population. 

We assessed primary humoral immune response of the voles (splenic antibody¬ 
forming cells) to antigenic challenge (injection of sheep erythrocytes) in respect to 
occurrence of these parasites. It was revealed that infection with H. horrida signifi¬ 
cantly reduced the numbers of antibody-forming cells in immature summer-born voles. 
In contrast, immune responses in immature and mature voles, which where parasitized 
by I. persulcatus at the moment of capture, were significantly higher as compared 
to non-infected hosts. The possible mechanisms of influence of parasites on variability 
of immune reactions of voles in the population under study are discussed. 
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